A case of electrical burns in a 10-year-old boy who fell upon the live rail of British Rail's three rail system in the Southern Region is reported. He sustained full-thickness burns to 8% of his body surface area, mainly to the anterior abdominal wall and thighs. Treatment was by amputation of his left leg, in which most muscle groups were necrotic, and by excision and myocutaneous flap repair of the excised abdominal wall defect. Three months later he had been fitted with an artificial limb and was able to walk and flex his anterior abdominal wall muscles normally. Operation was undertaken on the third day, in keeping with a policy of early excision. Although the left leg had a palpable dorsalis pedis pulse, there was necrosis in all muscle groups at the level of the knee and no sensation or power below this level; it was therefore amputated as an above-knee procedure. Split-skin grafts were taken from unburned skin areas before the limb was discarded.
A case of electrical burns in a 10-year-old boy who fell upon the live rail of British Rail's three rail system in the Southern Region is reported. He sustained full-thickness burns to 8% of his body surface area, mainly to the anterior abdominal wall and thighs. Treatment was by amputation of his left leg, in which most muscle groups were necrotic, and by excision and myocutaneous flap repair of the excised abdominal wall defect. Three months later he had been fitted with an artificial limb and was able to walk and flex his anterior abdominal wall muscles normally.
Case report In the company of his 12-year-old brother, the patient, aged 10, was crossing the electrified railway near Operation was undertaken on the third day, in keeping with a policy of early excision. Although the left leg had a palpable dorsalis pedis pulse, there was necrosis in all muscle groups at the level of the knee and no sensation or power below this level; it was therefore amputated as an above-knee procedure. Split-skin grafts were taken from unburned skin areas before the limb was discarded.
The full-thickness skin burn to the abdomen was excised to reveal necrosis of the right rectus abdominis and external oblique ( Figure 2 ). The obliques were incised and this showed that the transversalis muscle was also affected. Final debridement included the entire right rectus abdominis and portions of the anterior abdominal wall muscles. The base of the defect was the posterior rectus sheath, transversalis fascia and in one place peritoneum. A left myocutaneous rectus abdominis flap was raised. The principle of a myocutaneous flap is that when a muscle is supplied by a single vessel or pedicle of vessels, the skin overlying the muscle is also supplied by that vessel. This allows the rotation of larger flaps on smaller bases than would be possible in a simple random pattern skin flap. The raising of the left rectus abdominis would appear to create a defect as large as that to be covered, but with the aid of intravenous muscle relaxants it-was a relatively simple matter to close it by approximation of the two edges of the rectus sheath. The flap was transposed to cover the exposed peritoneum, sutured in place and the secondary defect split-skin grafted.
Three months post-burn the patient was fitted with an artificial limb and had no evidence of herniation of the abdominal wall (Figure 3) . Six months post-burn the abdominal wall moved normally with 
Discussion
The mechanism of electrical injury has been described by Hunt et al.2'3 and by Sturim4. It has been shown that in rats given a standard shock, skin resistance declines rapidly allowing eventual unimpeded passage of current through deep tissues. This continues until tissue fluid has literally boiled off, at which point current arcing occurs and there is no further damage to underlying structures. Heat is liberated according to Joule's law, and although higher voltage results in earlier arcing, the thermal damage is also greater. Joule's law also indicates that current density is highest in a limb, where the cross-sectional area is small compared to the abdomen, for example. British Rail's Southern Region carries 750 volts direct current, and at full speed a train using the third rail may draw up to 2000 amps.
Animal experiment and human accident have shown that while major vessels may remain patent as a result of the heat-sink capacity conferred by a high flow, microangiopathic occlusion is immediate and the bulk ofthe muscle is irreversibly damaged at the time of the injury. Furthermore 'skip-lesions' occur, which are islands of viable muscle amid seas of dead tissue. These effects, coupled with the 'pyramid' effect of an electrical burn, in which a relatively small cutaneous burn perches at the tip of a pyramid of necrotic tissue whose large base approximates to bone, contrive to complicate decisions about the-level of amputation. In the presence of palpable distal pulses, there will be considerable proximal necrosis, the upper limit of which may be difficult to define as a result of the skip-lesions. This explains, perhaps, the long controversy over the 'creeping necrosis' previously described in electrical burns to the limbs, which could now be construed as the result of amputation through a skip-lesion of healthy tissue. Necrotic tissue above this area would later become clinically obvious, necessitating revision of the procedure and creating the impression that extension of necrosis had occurred. The anatomy of the abdominal wall allows such lesions to become more obvious, as the surgeon is given a plan rather than a cross-sectional view of the pathology, and a definitive procedure is therefore possible at an earlier stage.
Although split-skin grafts take well on peritoneum5, a large abdominal hernia will certainly result. Other methods of abdominal wall reconstruction include (1) omentum covered with Marlex mesh, in which omentum is sutured to the edges of the peritoneal defect and covered with one or two layers of Marlex polypropylene mesh. After a suitable delay to allow the formation of granulation tissue, the defect can be split-skin grafted. This procedure is most suitable for cases where the peritoneum has been completely excised6. (2) Pedicled or free vascular myocutaneous flaps may also be used. The arc of rotation of the pedicled tensor fascia lata flap permits the lower half of the abdomen to be covered. The pedicled rectus femoris myocutaneous flap covers a similar area. Both these flaps and the latissimus dorsi flap can be transferred, detaching the vascular pedicle from the donor site and anastomosing it to a suitable new site. However, free flap surgery is time-consuming and best left for later elective reconstruction'.
In the present case the patient was not fit for the prolonged operating time needed for a free vascular transfer. An above-knee amputation had been performed, making the transfer of pedicled flaps hazardous on that side. The rectus abdominis myocutaneous flap, supplied by the superior epigastric vessels, filled the defect with muscle which subsequently became reinnervated, as well as providing adequate skin cover.
Our experience suggests that early surgery in such cases does allow adequate resection of an abdominal burn and that, wherever possible, functional reconstruction of the abdominal wall should be carried out. 'Creeping necrosis' seen in electrical burns is an effect of the injury rather than a pathological entity, and the nature of electrical burns will continue to complicate decisions about the level of amputation when electricity has been involved.
